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(54) Farm management system 

(57) The fami management system is provided with 
at least one computer system, at least one milking plant 
and at least one first automatic feeder. The milking plant 
and the first automatic feeder are each connected wrth 
the computer system and are controlled by the computer 
system. The milking plant and the first automatic feeder 
are arranged together in a milking space, in the compu- 
tersystem, per animal. Information is stored about a pre- 
dicted milking period in which an animal can be milked 
at least substantially completely, a prescribed feed al- 
lowance per 24 hours and a predicted eating rate of the 



animal.The computer system calculates, in use, per an- 
imal, on the basis of the milking period and the eating 
rate, the maximum amount of feed which the animal can 
eat during milking during the milking period. Further, on 
the basis of the calculated maximum amount of feed 
during the milking period and the prescribed feed allow- 
ance per 24 hours, the computer system controls the 
first automatic feeder for providing a portion of feed to 
the respective animal in the milking space. 
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Description 

[0001] This invention relates to a farm management system provided with at least one computer system, at least 
one milking plant and at least one first automatic feeder, the milking plant and the first automatic feeder each being 
5 connected with the computer system and being controlled by the computer system, the milking plant and the first 
automatic feeder being arranged together in a milking space. The object of the invention is to further optimize this 
system which is known per se. 

[0002] Accordingly, the fami management system is characterized in that, In the computer system, per animal, in- 
fomiation is stored about a predicted milking period In which an animal can be milked at least substantially completely 

10 during a milking pass, and a predicted eating rate of the animal, wherein the computer system is an^nged, in use, per 
animal, on the basis of the predicted milking period of the milking pass and the predicted eating rate, to calculate the 
maximum amount of feed which the respective animal can eat during milking during the predicted milking period of the 
milking pass and, on the basis of the calculated maximum amount of feed during the predated milking period of the 
milking pass, to control the first automatic feeder for providing a portion of feed to the respective animal in the milking 

IS space. Accordingly, what Is achieved according to the invention is that an animal present In tiie milking space to be 
milked is at the same time offered the maximum possible feed allowance. 

[0003] In particular, It holds here that the computer system controls the first automatic feeder for the respective 
animal, such that the maximum portion of feed provided In the milking space to the respective animal is equal to the 
calculated maximum amount of feed which the animal can eat during the milking pass for the respective animal, If this 

^ amount is less than a prescribed maximum feed allowance per meal of the respective animal. In this way, for this case, 
all the time the animal is present in the milking space is utilized not only for milking but also for feeding the animal. 
[0004] In particular, it holds, further, that the computer system controls the first automatic feeder for the respective 
animal, such that the maximum portion of feed provided In the milking space to the respective animal is equal to a 
prescribed maximum feed allowance per meal for the respective animal, if the calculated maximum amount of feed 

25 which the animal can eat during the milking pass for the respective animal Is greater than or equal to the prescribed 
maximum feed allowance per meal for the respective animal. 

[0005] In this way. also for this case, what is achieved is that the time the animal spends in a milking space to be 
milked is optimally utilized to provide the animal with its prescribed feed allowance per 24 hours. In both Instances, 
therefore, what is achieved is that during the period In which the animal is in the milking space to be milked, a maximum 
30 amount of feed is fumished to the animal, which maximum amount is equal to the eating rate x the milking period or 
the prescribed maximum feed allowance per meal, all this depending on the situation as set out hereinbefore. 
[0006] In general, however, It will hold that the amount of feed that Is administered to an animal during milking Is 
equal to the eating rate of the animal x the predicted milking period. 

[0007] In particular, it further holds that the famn management system is further provided with at least one second 
35 automatic feeder which is arranged outside the milking space, the computer system controlling the second automatic 
feederforthe respective animal forfurnishing a supplementary portion of feed to the respective animal if the respective 
animal in the milking space, via the first automatic feeder, has eaten a portion of feed which is less than a prescribed 
feed allowance per 24 fiours divided by a desired (planned) number of milking passes per 24 hours of the respective 
animal or if the portion of feed, detemnined by the computer, which is fumished to the animal during the milking pass 
40 is less than the prescribed feed allowance per 24 hours divided by the desired number of milking passes per 24 hours 
of the respecthfe animal. The supplemental portion of feed of the animal can consist, for instance, of roughage, while 
the feed that is provided In the milking space consists of concentrated feed. 

[0008] According to a prefen-ed embodiment, It further holds that in the computer system, per animal, a predicted 
milk production per milking pass and a predicted milking rate is stored, while the computer system is arranged, in use, 
^5 per animal, on the basis of the predicted milk production and the predicted milking rate, to calculate the predicted 
milking period in which the respective animal can be milked, for further processing. Typically, infonmation is available 
about the predicted milk production per 24 hours and the predicted milking period. 

[0009] Preferably, it holds that the computer system is provided, per animal, with Infomnation about a predicted milk 
production per 24 hours, while the computer system, at least on the basis of a desired (planned) number of milking 

50 passes per 24 hours and the predicted milk production per 24 hours calculates the predicted milk production of the 
milking pass. If the planned number of milking passes is 3 per 24 hours, it can be planned that the animal be milked 
every 8 hours and that per milking pass one-third of the predicted milk production per 24 hours be produced. However, 
it is more refined to also include in the calculation the time at which the animal presents. For instance, a linear rela- 
tionship may be assumed between the lapse of time between a planned last milking pass or the actual time of the last 

55 milking pass and the time at which the animal reports to be milked or a predicted time at which the animal reports and 
the predicted milk production of the coming milking pass. In particular, therefore, the predicted milking period can be 
" calculated partly on the basis of the time at which the animal reports to be milked. In that case, the calculation of the 
calculated maximum amount of feed that can be eaten during the predicted milking period will also change. 
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[0010] Preferably, it holds, further, that the farm management system is further provided with means known per se, 
for detemiining, per animal, a predicted milk production per 24 hours and determining a predicted milking rate. In this 
way, always, automatically, the updated value of the milk production and milking rate and hence in fact the milking 
period of the respective animal can be used for further processing as indicated. 
5 [001 1] According to a hjrther elaboration of the invention, It holds, further, that the computer system is further arranged 
to store or calculate (plan), in a known manner, a desired time at which the respective animal is to be milked and should 
go voluntarily to the milking space, the farm management system being further provided with at least one third automatic 
feeder which is arranged outside the milking space and which is connected with the computer system, while the com- 
puter system, in use, arranges that a particular animal is not administered any food anymore from the third automatic 

10 feeder during a predetemiined period preceding said desired time at which the respective animal should go to the 
milking space. What can be stimulated in this way is that the animal be lured to the milking station at predetemiined 
times. The fact is that when the animal has not had any feed anymore for a particular period of time, It will get hungry 
and after some time understand that it will be fed when it goes to the milking space. What can be accomplished in this 
way is that the animal is milked regularly. This is beneficial to the milk yield. The production goes up and the quality of 

IS the milk is thus improved. As, moreover, for instance in the milking space, concentrate is furnished, the concentrate 
will displace the roughage. The animal can learn, for instance, that after milking and eating concentrate, it can leave 
the milking space in that the computer opens a gate in an automatic manner, whereafter the animal is given access to 
a space in which, with the aid of a second automatic feeder, roughage is furnished. It is also possible to give the animal 
access to the pasture instead of the space in which the second automatic feeder is an'anged. 

20 [0012] In particular, It holds that the second automatic feeder is identical to the third automatic feeder. In other words, 
with the aid of the second automatic feeder, the animal is additionally fed after milking, and the additional feeding of 
the animal with the aid of the second automatic feeder is stopped during a predetermined period preceding the above- 
mentioned desired time at which the animal should go to the milking space to feed and to be milked. 
[001 3] I n particular, further, it holds that the farm management system is further provided with an Identification system 

25 which is connected with the computer system for identifying the animals which proceed into the milking space, while 
an identification code of an animal going into the milking space as determined by the identification system is supplied 
to the computer system for further processing. 

[0014] The invention will presently be further elucidated with reference to the drawing. In the drawing: 

30 Fig. 1 shows a possible embodiment of a famri management system according to the invention. 

[0015] The fann management system 1 is schematically indicated in Fig. 1 In a condition installed on a farm. The 
farm management system is provided with a computer system which comprises a computer 2. Further, the famri man- 
agement system is provided with a milking plant, in this example designed as a milking robot 4, which is connected 

35 with the computer 2 via a line 3.1 . The milking robot 4 in this example is arranged in a milking space 6. In this milking 
space 6, further, a first automatic feeder 8 is arranged which is connected with the computer 2 via line 3.2. The famn 
management system is further provided with a first controllable passage 1 0 which is connected with the computer 2 
via line 3.3. The controllable passage 10 can open and close an entrance 11 for an animal to the milking space 6. 
Further, the farm management system is provided with a second controllable passage 12 which is connected with the 

40 computer via the line 3.4 for opening and closing an exit 14 of the milking space 6. When a cow leaves the milking 
space 6 via the exit 14 of the milking space 6, she enters a space 16 In which in this example a second automatic 
feeder 1 8 is arranged. The second automatic feeder 1 8 is connected with the computer 2 via line 3.5, The first space 
1 6 communicates via a gate 20 with a second space 22, in which the entrance 1 1 to the milking space 6 is present, in 
the second space 22, further, a third automatic feeder 24 is arranged, which is connected with the computer 2 via a 

4S line 3.6. The farm management system is further provided with a third controllable passage 26, which is arranged for 
controllably opening and releasing the gate 20. The controllable passage 26 is connected with the computer via a line 
3.7. The farm management system is further provided with an identification system which is connected with the com- 
puter system for identifying the animals which enter the milking space, whereby an identification code of an animal 
going into the milking space as detennined by the identification system is supplied to the computer system for further 

so processing. This identification system comprises a first reader 30.1 which is arranged adjacent the milking space 6. 
The reader 30.1 is connected with the computer 2 via a line 31 .1 . The reader 30.1 is an-anged to read out a transponder 
or responder of an animal, in which an identification code is stored, for obtaining the identification code. This identifi- 
cation code is supplied to the computer 2 for further processing. Similariy, a reader 30.2 is arranged adjacent the 
second automatic feeder 18 and a third reader 30.3 is arranged adjacent the third automatic feeder 24. Thus, it holds 

55 that the identification system is further arranged for determining an identification code of an animal that is present 
adjacent the second automatic feeder and it holds that the identification system is further ananged for detemnining an 
identification code of an animal present at the third automatic feeder. 

[001 6] The operation of the system is as follows. The animals in the care of the famn management system are each 
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provided with an ID label with a responder In which a unique identification code of the respective animal is stored. 
Further, in the computers, per animal, information is stored about a predicted milk production, a predicted milking rate 
and a prescribed feed allowance per 24 hours of the animal. The milk production can be predicted tn a manner known 
per se. This milk production can be expressed, for instance, in a milk production per hour, a milk production per 24 

5 hours or a milk production per milking of the respective animal. It is known that milking plants, including milking robots, 
are provided with means to measure the milk production per milking pass of an animal. To that end, the milking plant 
can be provided with a milk meter. Also, use can be made of a separate milk meter, which, however, is then regarded 
here as part of the milking plant. The value of the milk production can then be supplied to the computer system 2. On 
the basis of the measured amount of milk produced in at least one milking pass, the computer system 2 can then 

10 predict, in a manner known per se. a milk production for a next milking pass or next milking passes. Thus, the milk 
production for a next milking pass can, for instance, be set to be equal to the milk production of a last milking pass or 
to an average milk production of a number of milking passes. 

[0017] Also, on the basis of a number of milking passes, the milk production per 24 hours can be predicted. On the 
basis of the predicted milk production per 24 hours and the time lapse between a last and a coming milking pass, the 

IS milk production for the coming milking pass can then be predicted. If this lapse of time increases, the expected milk 
production for the next milking pass will increase. If the milk production per 24 hours, for instance, equals M, and the 
lapse of time between the last milking pass (of which the time has been registered by the computer) and the time of 
the coming milking pass (the time of which is detennined by the computer on the basis of the moment at which the 
animal is identified by the reader 30.1) equals AT, then the expected milk production P for the next pass equals M, AT/ 

20 24. It is also possible to plan N milking passes per 24 hours (desired number of milking passes). The milking passes 
should then take place at 



25 



30 



[0018] If tfiie animal were to be milked exactly at these times, the predicted milk production per milking pass is M/N. 
However, If the animal reports for the fourth milking pass at time tg' Instead of the planned time tg. the milk production 
P for the fourth milking pass can be predicted as follows: 



35 [0019] In this set-up, the planning of the milking passes remains unchanged and it is attempted to make the animal 
stick to this planning as well as possible. In another variant, P can be maintained at P=M/3 if the animal reports at time 
t3*. As stated, the following can also apply: 

24 24 

wherein tg' is the actual last time at which the animal was milked. In the foregoing example, linear relations between 
points in time on the one hand and milk production on the other have been assumed. However, other, nonlinear relations 
"fs are also a possibility. In this example, it will be assumed that the following applies: 

50 

[0020] It is also known that, for instance with the aid of the milking robot, the milk flow rate for the respective animal 
can be detenmined. Again, this can also be done by a milking plant provided with a milk meter or a separate milk meter 
which is then regarded again as belonging to the milking plant. A known milking plant provided with a known milk meter 
then foims a milking plant which is suitable to measure the milk production and/or milking rate. The value of the milk 
55 flow rate can then be used for detemriining a predicted milking rate of at least one next milking pass. In particular, at 
least one measured milking rate is set to be equal to the predicted milking rate for at least one next milking pass, 
respectively. Also, in the computer system, for each of the animals, the prescribed feed allowance per 24 hours is 
stored. Feed allowance per 24 hours is here understood to encompass equivalents such as the feed allowance per 
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week, per month, per half-day. etc. Accordingly, when in the present patent application, feed allowance or milk pro- 
duction per 24 hours is mentioned, this is understood to cover other feed allowances or milk productions per unit time, 
such as feed allowances or milk productions per week, which, after all, by dividing by a factor of 7, can be simply 
converted to the feed allowance or milk production per 24 hours. The feed allowance is determined in a manner known 

5 per se. This can be established, for instance, by a farmer, based on his experience, and be inputted at the computer 
system. It is also possible that this prescribed feed allowance is determined automatically in a manner known perse, 
on the basis of, for instance, the milk production of the respective animal, the age of the animal, etc. Also stored in the 
computer system is infomiation about a predicted eating rate of the animal. By this is meant the amount of feed (in 
weight or volume) which the animal can consume, for instance per unit time (such as a minute). It therefore concerns 

10 the amount of feed which the animal can consume per unit time during feeding. This parameter too can be determined 
per animal in a manner known per se, to be subsequently stored in the computer. 

[0021] When an animal goes to the entrance of the milking space 6, the animal is Identified with the aid of the reader 
30.1. This identification code is passed on to the computer system 2. The computer system 2 checks in an automatic 
manner whether the animal is meanwhile entitled to a meal. If so, the computer system 2 controls the controllable 

IS passage 1 0, such that the entrance 1 1 of the milking space is cleared. It may also be that the computer always clears 
the entrance 11 when the animal presents. The thus Identified animal then proceeds to the milking space 6. The com- 
puter further calculates on the basis of the predicted milk production P of the coming milking pass and the predicted 
milking rate S of the animal a predicted milking period TM for the coming milking pass. For Instance the following may 
apply: TM=P/S. However, other, nonlinear relations are also conceivable. The predicted milking period is therefore a 

20 period of time needed to milk the animal completely during a single milking pass, such that It attains the predicted milk 
production for the coming milking pass. Next, the computer calculates on the basis of the predicted milking period and 
the predetemnined eating rate, the maximum amount of feed which the animal can eat during milking during the milking 
period. 

[0022] Next, the computer 2 controls via line 3.2 the first automatic feeder 8 for providing feed to the animal In the 

25 milking space, based on the calculated portion of feed. Further, the computer 2 controls the milking robot 4, such that 
it starts milking the animal. While being milked, the animal can at the same time eat the portion of feed fumished by 
the first automatic feeder 6. In general, this portion of feed will be equal to the predicted milking period x the eating 
rate of the animal. In this example, the milking period x the eating rate of the animal is set to be equal to the maximum 
amount of feed which the animal, while being milked, can eat during the milking period. On the basis of the calculated 

30 maximum amount of feed which the animal can eat during the milking period and a maximum prescribed feed allowance 
per meal, the computer controls the first automatic feeder to furnish a portion of feed to the respective animal in the 
milking space. In general, the portion of feed that has been fumished will be equal to the calculated maximum amount 
of feisd which the animal can eat during milking. This means that precisely a portion of fefed is fumished that can be 
eaten by the respective animal during milking. What is thereby achieved is that the whole period in which the animal 

35 is milked is utilized to allow the animal to feed. What Is also achieved is that not more feed is provided than can be 
eaten by the animal during milking. Indeed, when milking is finished, the animal will generally have to leave the milking 
space again to make room for another animal. If the animal were not to have eaten the fumished feed by then, it must 
be removed or be given to another animal, which complicates metering a desired amount of feed to the other animal. 
[0023] in particular situations in which on the one hand the eating rate of the animal is particular high and/or, on the 

40 other, the milking rate of the animal is low, it may be that during the milking period not the calculated maximum amount 
of feed that the animal can eat during the milking pass is supplied. This will be the case when this calculated maximum 
amount is greater than a maximum prescribed feed allowance at a time. In that case, after all, the animal will be overfed. 
Instead, for instance a portion of feed is fumished which is equal to the maximum prescribed feed allowance at a time. 
By maximum feed allowance at a time is meant the maximum portion of feed an animal is allowed to consume at one 

45 time (per meal) . In particular, the computer system is provided with infomiation about the maximum portion of feed per 
meal per identified animal. 

[0024] In general, however, as mentioned, the calculated portion will be smaller than the maximum prescribed portion 
at a time, and a portion of feed will be fumished which is equal to the calculated maximum amount of feed that can be 
eaten during the milking period. When the animal has been milked, the computer 2 stops the milking robot 4 and 

so proceeds to control the second controllable gate 12, such that the exit 14 Is cleared. The animal can now proceed to 
the space 16. When the animal proceeds to go to the second automatic feeder 18, the animal will be identified with 
the aid of the reader 30.2. The identification code determined will again be passed to the computer 2. Computer 2 can 
presently control the second automatic feeder 1 B to additionally feed the animal. This will generally be the case because 
during milking in the milking space 6, not the prescribed feed allowance of that moment Is fumished to the animal. To 

55 that end, the computer system is provided, per animal, with infonmation about a prescribed amount of feed per 24 
hours. If during the successive milking passes it is not thus accomplished that the prescribed amount of feed per 24 
hours is attained, then, with the aid of the second automatic feeder, additional feeding may take place between one 
or more milking passes, in order that, on average, for the respective animal, the prescribed amount of feed per 24 
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hours is attained. If, for instance, the animal is to eat 12 kg per 24 hours, the animal would have to eat 12/N kg per 
milking pass. It is assumed that the first milking pass has taken place at time tO. If the animal was subsequently, for 
instance during a fourth milking pass starting at time given a portion of feed equal to TM*eating rate of the animal, 
(= the calculated maximum amount of feed the animal can eat during the milking pass), additional feeding will take 

5 place between the fourth (last) and fifth (coming) milking pass: 12/N-TM'eating rate of the animal. 

Instead of T.M ' eating rate of the animal, it may be that the animal has obtained less, viz. the maximum prescribed 
portion per meal. What can be additionally fed in that case, for instance, is: 12/N - the maximum prescribed portion 
per meal. As discussed above, TM for, for instance, the fourth milking pass can be determined on the basis of ts-tg, 
ta -t2, ta'-ta* or even ta-t^ . Suppose thatthe last milking pass has taken place attime ig. The third milking pass is therefore 

10 the last milking pass. If the coming milking pass (the fourth milking pass) has been planned to commence at time t3 
additional feeding in the first (t3-t2) andthefourth (ts-tg') case can therefore be calculated for additional feeding between 
the coming and the subsequent milking pass (the fifth milking pass) or between the last milking pass (the third milking 
pass) and the coming milking pass. For the second (ts-^ and third (l3'-t2 ) case, additional feeding can take place 
between the coming and the subsequent milking pass. In fact, the calculation relevant to that end can be perfonned 

IS as soon as the start {t^*) of the coming milking pass is known. 

[0025] If, by contrast, additional feeding is based on the portion actually eaten by the animal during a milking pass, 
additional feeding can only be calculated on the basis of the last milking pass for the purpose of additional feeding 
between the last milking pass and the coming milking pass. Thus it is possible that the automatic feeder provides feed 
in subportions of feed of, for instance, 1 00 grams and that the automatic feeder stops providing subportions of feed 

20 when the animal stops eating. In that case, the animal can, for Instance, have eaten less than planned/predicted. If 
this portion is equal to X, additional feeding can amount to 12/N • X. Additional feeding can then occur only between 
the last and the coming milking pass on the basis of the amount of feed eaten during the last milking pass. 
[0026] When the animal has thus obtained a supplemental portion of feed, it can proceed to report at the gate 20. 
Again, with the aid of the reader 30.4, the identification code of the animal is detemiined and transmitted to the computer 

25 2. The computer 2 can then, for instance, control the third controllable passage 26 to open the passage. The animal 
can then proceed to the space 22. In the space 22 a third automatic feeder 24 is arranged. When the animal reports 
at the third automatic feeder 24, It is again Identified with the aid of the third reader 30.3. The computer 2 can then 
detemnine again whether the respective animal has already obtained sufficient feed. If desired, the animal can also be 
additionally fed with the aid of the third automatic feeder 24. 

30 [0027] In particular, the first and the third automatic feeder provide concentrated feed. All the above-mentioned feed 
portions, with the exception of the feed portions at the second automatic feeder, then relate to concentrated feed. With 
the second automatic feeder, then only roughage is fumished. Additional feeding can, If desired, be divided over the 
second and third automatic feeder. 

[0028] In partteular, it further holds that the computer is further an-anged to calculate, in a known manner, a desired 

35 time (t., ,t2,t3 ) at which an animal should come to the milking space to eat and to be milked. When the animal should 

come to eat and be milked, it should proceed voluntarily to the milking space 6 and therefore report at the entrance 
11 . To accomplish and stimulate this, the computer 2 can control the third automatic feeder 24, such that it does not 
fumish any feed anymore to the respective animal during a predetemiined period preceding the above-mentioned 
desired time at whrch the animal should proceed to the milking space. If the fourth milking pass was planned at t^^ it - 
40 may be arranged, for instance, that from time 13- 2 hours until ts no feed is dispensed to the respective animal anymore 
via the third automatic feeder. With the passage of time, the animal then starts to develop an appetite for concentrated 
feed and will automatically report at the entrance 11. 

[0029] If the animal reports later than prescribed in the computer 2, the computer, on the basis of the expected milk 
production per 24 hours, will adjust the expect milk production for the coming milking pass upwards (for instance on 

45 the basis of a linear relation as discussed hereinbefore). On the basis of the expected milking rate, the expected milking 
period will likewise be adjusted upwards. /Mso, on the basis of the expected milking period and the expected eating 
rate of the animal, the maximum amount of feed that can be eaten during milking will be calculated. This amount is 
then fumished, provided that it is smaller than the prescn'bed maximum amount of feed per meal. If not, the maximum 
amount of feed per meal is fumished. On the basis of the amountof concentrated feed which has thus been administered 

50 by the first automatic feeder, optionally, concentrated feed is additionally fed by the third automatic feeder, so as to 
attain, on average, the prescribed amount of feed per 24 hours. 

[0030] The calculation of the desired time at which an animal is to be milked in the milking space can be performed 
as follows. It is entered in the computer that the desired number of milking passes per 24 hours equals N. The lapse 
of time between two milking passes should then be 24 hours/N. If a first milking pass takes place at time Iq, all other 
55 desired times t^ will be related thereto (tp = to +n.24/pn for the (n+1 )^ milking pass). 
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[0031] 



Milking 


Predicted milk production per 24 hours 


1 30 liters 


Desired number of milking passes per 24 hours a 


s inputted (planning) | 3 


Predicted milking rate 


! 2 liters/rninute 



[0032] The computer system calculates that the predicted milking period of a milking pass equals: 



15 



30 ifters 



3mHldngpass& 2 



X - = S minutes 





Feeding 




Prescribed feed allowance 24 hours 


1 12 kg 


20 


Prescribed maximum allowance per meal 


3 kg 




Predicted eating rate 


1 0.35 kg/minute 



25 



30 



35 



40 



45 



55 



[0033] The computer system calculates that the maximum amount to be eaten (portion) of feed during a milking pass 
equals 5x0.35 = 1 .75 kg. 

[0034] The computer system calculates that on average between two milking passes, including one milking pass. 
12 kg/3=4 kg is to be eaten. 

The computer calculates that 4-1 .75 = 2.25 kg is to be additionally fed. The computer controls the second automatic 
feeder for additionally feeding 1 kg of roughage and the computer controls the third automatic feeder for additionally 
feeding 1 .25 kg concentrated feed for the respective animal. The computer knows that a first milking pass has taken 
place attime to.The computercalculatesthat a next (second) milking pass will have to take place atto+24/3=to+ B hours. 
[0035] The computer an^nges that the animal, for a period of 2 hours preceding the time to+B, is no longer admin- 
istered any concentrated feed anymore via the third automatic feeder, so that the animal gets hungry and reports timely 
at the milking robot to eat and to be milked. 

If the animal reports at this time tg+B for the coming milking pass, additional feeding between the coming (second) 
milking pass and the third milking pass is carried out as discussed above. Naturally, the time to +8 may vary slightly 
here, for Instance ±15 minutes, without this having consequences for the implementation of the above-mentioned 
planning. If the respective animal reports one hour late, however, the computer will calculate that it expects that milk 
production of the coming milking pass will be: 30;^ = 11 .25//fer. The computer then calculates that the expected 
milking period of the second milking pass will be 1^25/2=5.625 minutes. The computer then calculates that the ex- 
pected maximum amount that can be eaten during milking in the second milking pass is: 5.625x0.35 = 1.96B75 kg. 
Because this amount is smaller than the prescribed maximum feed allowance per meal, in the second milking pass 
the first automatic feeder will furnish 1 .96875 kg of concentrated feed. The computer then calculates that 4 - 1 .96875kg 
is to be additionally fed between the second and third milking pass. Such additional feeding occurs in this example 
after the last (late) milking pass and the coming milking pass. Again, this involves 1 kg roughage with the aid of the 
second feeding station and 4 - 1 .96075 -1 = 1 .631 25 kg of concentrated feed via the third feeding station. 
The computer calculates the desired next third milking pass. It will be: + 2x8 hours. Despite the late second milking 
pass, the planning for the third milking pass therefore remains unchanged. Again, it holds that the third automatic 
feeder is blockedfor a predetemriined period preceding the planned milking pass. This period has in this example been 
chosen to equal 2 hours. It is also possible, however, to make this period dependent on the length of the period between 
the last milking pass and the planned coming milking pass. Naturally, it is also possible to start from a planned 4 milkings 
per 24 hours, etc. 

[0036] The present example involves a second and third automatic feeder IB, 24. It is also possible, of course, that 
the second and third automatic feeder are fomned by a single automatic feeder, for instance the automatic feeder 24. 
The controllable passage 26 could then be optionally omitted. Also, it is possible that the animals, when leaving the 
milking space, are not additionally fed with the aid of an automatic feeder, but instead are given access to the pasture. 
In this example, the computer comprises information about the predicted milk quantity per milking pass and the pre- 
dicted milking rate for calculating the milking period. Naturally, the computer can also comprise exclusively information 
about the predicted milking period. Also, the milking robot can be replaced with another milking plant known per se. 
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The milking plant, or milking robot, and the fiist automatic feeder can be designed as one unit. 
[0037] In particular, the fann management system is further provided with means, known per se, to predict the milk 
production, milking rate, milking period and/or eating rate or to upgrade same on the basis of new measuring results, 
etc. In this example, the feed of the animal furnished with the aid of the first automatic feeder 8 during milking is spread 

5 over time in portions of, for instance, 1 00 grams. If milking is finished faster than expected and milking is stopped, the 
provision of the portions of feed mentioned stops too. The animal then leaves the milking space 6 and has eaten less 
than planned. Preferably, the computer then calculates what (greater) amount is to be additionally fed in order that the 
animal still eats, for instance, 4 kg on average between two milking passes. The second and third automatic feeder 
are controlled accordingly by the computer for additional feeding. If during the second milking pass the animal eats, 

10 for instance. 1 .5 kg instead of 1 .75 kg, then 4-1 .5=2,5 kg is to be additionally fed between the second and third milking 
pass. The computer then controls, for instance, the second automatic feeder to additionally feed 1 .25 kg of roughage 
and the computer controls the third automatic feeder for additionally feeding 1 .25 kg of concentrated feed. The planning 
of the time at which the third milking pass will take place remains unchanged. If the computer at any time calculates 
an expected normal amount of feed (for instance 3.25 kg) which can be consumed during a milking pass and which is 

IS greater than the prescribed maximum feed allowance per meal ( 3kg), the animal, during this coming milking pass, is 
given the prescribed maximum feed allowance per meal. The difference of 0.25 kg is also additionally fed. In this 
example, the cow should eat 4 kg between two milking passes including one milking pass. In that case 4-3=1 kg will 
have to be additionally fed. The computer calculates that after the coming milking 0.5 kg is additionally fed through the 
second automatic feeder and 0.5 kg is additionally fed through the third automatic feeder. Also, this portion can be 

20 additionally fed prior to the coming milking pass, based on the calculations made for the coming milking pass. 

[0038] Additional feeding prior to a coming milking pass can take place starting from the planned time of the coming 
milking pass. However, if the starting point is the actual time of the last milking pass, and, based thereon, the calculated 
maximum portion of feed that will be furnished during the milking pass, or if the starting point is the size of the portion 
of feed which has actually been eaten during the last milking pass, then additional feedings takes place after the last 

2S milking pass based on the last milking pass. If It has been mentioned above that particular infonnation is stored In the 
computer, this can also mean that this infonnation has been cateulated by the computer and has been stored in a 
volatile manner (In a RAM memory). Such variants are understood to fall within the scope of the invention 



30 Claims 

1. A famn management system provided with at least one computer system, at least one milking plant and at least 
one firet automatic feeder, the milking plant and the first automatic feeder each being connected with the computer 
system and being controlled by the computer system, the milking plant and the first automaticfeeder being an-anged 

35 together in a milking space, characterized in that, in the computer system, per animal, infomiation is stored about 

a predicted milking period in which an animal can be milked at least substantially completely during a milking pass, 
and a predicted eating rate of the animal, wherein the computer system is arranged, in use, per animal, on the 
basis of the predicted milking period of the milking pass and the predicted eating rate, to calculate the maximum 
amount of feed which the respective animal can eat during milking during the predicted milking period of the milking 

40 pass and, on the basis of the calculated maximum amount of feed during the predicted milking period of the milking 

pass, to control the first automatic feederf or providing a portion of feed to the respective animal in the milking space. 

2. A famn management system according to claim 1, characterized in that in the computer system, per animal, a 
predicted milk production of the milking pass and a predicted milking rate are stored, the computer system being 

45 anranged to calculate, in use, per animal, the predicted milking period on the basis of the predicted milk production 

of the milking pass and the predicted milking rate. 

3. A fann management system according to claim 2, characterized in that the computer system is provided, per 
animal, with information about a predicted milk production per 24 hours, while the computer system, at least on 

so the basis of a desired (planned) number of milking passes per 24 hours and the predicted milk production per 24 

hours, calculates the predicted milk production of the milking pass. 

4. A farm management system according to any one of the preceding claims, characterized in that the farm man- 
agement system is further provided with means, known per se, for detennlning, per animal, a predicted milk pre- 
ss duction per 24 hours and/or determining a predicted milking rate. 

5. A farm management system according to any one of the preceding claims, characterized in that the computer 
system predicts the milking rate of a coming milking pass on the basis of a measured milking rate of at least one 
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preceding milking pass. 

6. A farm management system according to any one of the preceding claims, characterized in that the computer 
system controls the first automatic feeder for the respective animal, such that the maximum portion of feed provided 
in the milking space to the respective animal is equal to the calculated maximum amount of feed which the animal 
can eat during the milking pass for the respective animal, if this amount Is less than a prescribed maximum feed 
allowance per meal of the respective animal. 

7. A farm management system according to any one of the preceding claims, characterized In that the computer 
system controls the first automatic feederf or the respective animal, such that the maximum portion of feed provided 
in the milking space to the respective animal is equal to a prescribed maximum feed allowance per meal for the 
respective animal, if the calculated maximum amount of feed which the animal can eat during the milking pass for 
the respective animal is greaterthan or equal to the prescribed maximum feed allowance per meal forthe respective 
animal. 

8. A farnn management system according to any one of the preceding claims 6 or 7. characterized In that the fanm 
management system is further provided with at least one second automatic feeder which is an'anged outside the 
milking space, the computer system controlling the second automatic f eederforthe respective animal for furnishing 
an additional portion of feed to the respective animal if the respective animal in the milking space, via the first 
automatic feeder, has eaten a portion of feed which is less than a prescribed feed allowance per 24 hours divided 
by a desired (planned) number of milking passes per 24 hours of the respective animal or if the portion of feed, 
detemnined fay the computer, which is furnished to the animal during the milking pass is less than the prescribed 
feed allowance per 24 hours divided by the desired number of milking passes per 24 hours of the respective animal. 

9. A farm management system according to any one of the preceding claims, characterized in that the computer 
system is further arranged to store or calculate (plan) a desired time at which the respective animal is to be fed 
and to be milked by the milking plant and should voluntarily go to the milking space, the farm management system 
being further provided with at least one third automatic feeder which is arranged outside the milking space and 
which is connected with the computer system, the computer system arranging that the respective animal Is not 
furnished with any feed from the third automatic feeder anymore for a predetermined period preceding said desired 
time at which the respective animal should go to the milking space. 

10. A fanri management system according to claims 8 and 9, characterized in that the at least one second automatic 
feeder is identical to the at least one third automatic feeder. 

11. A farm management system according to daim 1, characterized In that in the computer system, per animal, 
infonnation is stored about a predicted milking period in which an animal can be milked at least substantially 
completely during the coming milking pass, and a predicted eating rate of the animal, wherein the computer system 
is arranged, in use, per animal, on the basis of the predicted milking period of the coming milking pass and the 
predicted eating rate, to calculate the maximum amount of feed which the respective animal can eat during milking 
during the predicted milking period of the coming milking pass and, on the basis of the calculated maximum amount 
of feed during the predicted milking period of the coming milking pass, to control the first automatic feeder for 
providing a portion of feed to the respective animal in the milking space during the coming milking pass. 

12. A fann management system according to claim 11 , characterized In that in the computer system, per animal, a 
predicted milk production of the coming milking pass and a predicted milking rate are stored, the computer system 
being arranged to calculate, in use. per animal, the predicted milking period of the coming milking pass on the 
basis of the predicted milk production of the coming milking pass and the predicted milking rate. 

13. A farm management system according to claim 12, characterized in that the computer system is provided, per 
animal, with information about a predicted milk production per 24 hours, the computer system calculating the 
predicted milk production of the coming milking pass on the basis of the time at which an animal reports for the 
coming milking pass or the time at which the coming milking pass has been planned on the one hand, the predicted 
milk production per 24 hours and the actual time of the last milking pass or a predicted (planned) time of the last 
milking pass on the other, and the predicted milk production per 24 hours. 

"14. A farm management system according to claim 13, characterized in that the predicted times of the successive 
milking passes are stored fixedly in the computer or are generated by the computer. 
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15. A farm management system according to claim 14. characterized in that the predicted times have been inputted 
at the computer on the basis of a selected time of a first milking pass and a desired number of miilcirig passes per 
24 hours. 

5 16. A fami management system according to any one of the preceding claims 11-15, characterized in that the farm 
management system is further provided with means known per se, for determining, per animal, a predicted milk 
production per 24 hours and/or determining a predicted milking rate. 

17. A farm management system according to any one of the preceding claims 11-16, characterized in that the com- 
10 puter system, on the basis of a measured milking rate of at least one preceding milking pass, predicts the milking 

rate of the coming milking pass. 

16. A farm management system according to any one of the preceding claims 11-17, characterized in that the com- 
puter system controls the first automatic feeder for the respective animal, such that the maximum portion of feed 

IS provided in the milking space to the respective animal is equal to the calculated maximum amount of feed which 

the animal can eat during the milking pass for the respective animal, If this amount is less than a prescribed 
maximum feed allowance per meal of the respective animal. 

19. A farm management system according to any one of the preceding claims 11-18, characterized in that the com- 
so puter system controls the first automatic feeder for the respective animal, such that the maximum portion of feed 

provided in the milking space to the respective animal is equal to the prescribed maximum feed allowance per 
meal for the respective animal, if the calculated maximum amount of feed which the animal can eat during the 
milking pass for the respective animal Is greater than or equal to a prescribed feed allowance per meal for the 
respective animal. 

20. A farm management system according to any one of the preceding claims 11-19, characterized in that the fanm 
management system is further provided with at least one second automatic feeder which is arranged outside the 
milking space, wherein the computer system controls the second automatic feeder for the respective animal for 
furnishing a supplementary portion of feed to the respective animal between the last and the coming milking pass 

30 if the respective animal during ttie last milking pass, via the first automatic feeder, has eaten a portion of feed 

which is less than the prescribed feed allowance per 24 hours divided by a desired (planned) number of milking 
passes per 24 hours of the respective animal or wherein the computer system controls the second automatic feeder 
for the respective animal for additionally feeding the respective animal between the coming milking pass and the 
subsequent milking pass if the portion of feed for the coming milking pass, detenmined by the computer system. 

35 which is fumished to the animal is less than the prescribed feed allowance per 24 hours divided by a desired 

(planned) number of milking passes per 24 hours. 

21. A fanm management system according to claim 20, characterized in that the first automatic feeder feeds the 
animal by successively presenting, spread overtime, subportions of feed each of a predetermined amount, while 

^0 the first automatic feeder is arranged to stop presenting subportions when the animal stops eating. 

22. A farm management system according to any one of the preceding claims 11-21, characterized i n that the com- 
puter system is further an'anged to store or calculate (plan) a desired time at which the coming milking pass should 
take place and the respective animal should, to that end, voluntarily go to the milking space, the farm management 

45 system being further provided with at least one third automatic feeder which is anranged outside the milking space 

and which is connected with the computer system, the computer system arranging, in use, that the respective 
animal is not fumished with any feed from the third automatic feeder anymore for a predetermined period preceding 
said desired time at which the respective animal should go to the milking space. 

50 23. A farm management system according to claims 21 and 22, characterized in that the computer system controls 
the second and third automatic feeder, such that the supplementary portion of feed is fumished, divided over the 
second and third automatic feeder. 

24. A farm management system according to claims 20 and 22. characterized in that the at least second automatic 
ss feeder Is Identical to the at least third automatic feeder. 

' 25. A farm management system according to any one of the preceding claims 11-24, characterized in that the farm 
management system is further provided with an identification system which is connected with the computer system 
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for identifying the animals going into the milking space, while an identification code, detemiined by the identification 
system, of the respective animal going Into the milking space is supplied to the computer system f orf urther process- 

ing. 

5 26. A fami management system according to claim 8, 1 0, 20, 21 . 23 or 24 and according to claim 25, charaeterized 
in that the identification system is further arranged for determining an identity code of the respective animal which 
is present at the second automatic feeder. 

27. A farm management system according to claim 9 or 22 and according to claim 25, characterized in that the 
10 identification system is further arranged for detenninrng an identity code of the respective animal which is present 

at the third automatic feeder. 

28. A farm management system according to any one of the preceding claims, characterized in that the farm man- 
agement system is further provided with at least one controllable passage which is connected with the computer 

IS system for opening and closing an entrance of the milking space and/or for opening and closing an exit for an 

animal from the milking space. 
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